Introduction
This document is a slightly expanded version of a portion of the Proton Driver design report. The Proton Driver group gets the credit for the original idea of running an Accumulator experiment in the BTeV era. The work presented here is a study of the feasibility of this idea.
Overview
The addition of the Recycler Ring to the Fermilab accelerator complex provides an opportunity to continue the program of  pp physics in the Antiproton Source Accumulator that was started by Fermilab experiments E760 and E835. The operational scenario presented here utilizes the Recycler Ring as an antiproton bank from which the colliders makes "withdrawals" as needed to maintain the required luminosity in the Tevatron. The Accumulator is only needed to re-supply the bank in between withdrawals. When the  p stacking rate is sufficiently high, and the luminosity requirements of the Collider experiments are sufficiently low, there will be time between Collider fills and subsequent refilling of the recycler to deliver beam to an experiment in the Accumulator. In the scenario envisioned here, the impact of the Accumulator experiment on the luminosity delivered to the Collider experiments is very small.
If the Run II antiproton stacking rate goals are met, the operational conditions required for running Accumulator based experiments will be met during the BTeV era. A simple model of the operation of the Fermilab accelerator complex for BTeV and an experiment in the Accumulator has been developed. The model makes predictions of the rate at which luminosity is delivered to BTeV and an Accumulator experiment. This model was used to examine the impact of the proton driver on this experimental program.
The Model
The model uses various Tevatron Collider parameters to calculate the antiproton demand during BTeV running. Recycler and Accumulator  p stacking parameters are used to determine the rate at which the demand for  p's can be met. The model also uses the parameters of the Accumulator and the E835 hydrogen gas jet target to determine the luminosity that can be delivered to an experiment in the Accumulator.
1.
Tevatron Collider Parameters The model derives the antiproton requirements of the Collider from the BTeV luminosity request 1 and from a model of luminosity evolution in the Tevatron Collider. The collider parameters used in the model are summarized in 
Antiproton Stacking Parameters
The parameters used to model antiproton stacking are given in Table 2 . The Accumulator base stacking rate is the stacking rate goal for Run IIb 5 . This stacking rate is predicated on the availability of the Recycler Ring. The impact of the Proton Driver is incorporated into the model as a multiplicative factor that is applied to the Accumulator base stacking rate. Stacking with the Recycler Ring consists of repeated repetitions of stacking to peak intensity in the Accumulator and rapidly transferring the entire stack to the Recycler.
The Accumulator peak intensity is determined by the stacktail momentum cooling system. The increase in the stacking rate to its Run IIb value requires a steeper gain slope 6 in the stacktail An experiment in the Accumulator will likely require larger stacks than what can be achieved with the Run IIb stacktail cooling system. The model assumes that larger stacks can be had at the cost of a slower stacking rate (the Stacking rate for large stacks in Table 2 ). In practice this could be realized by either modifying the design of the stacktail pickups to allow a variable gap, or by adding a second set of "wide-gap" pickups elsewhere in the Accumulator lattice. The smaller gain slope resulting from the wider pickups limits the flux of  p's the stacktail cooling can push into the core. Thus, proton driver, will not be effective at increasing the stacking rate when the stacktail cooling is operated with wide-gap pickups.
Accumulator Experiment Luminosity Parameters
The model's determination of the luminosity delivered to the Accumulator experiment is based on measurements made during the 2000 run of Fermilab experiment E835. E835 utilized a variable density gas jet target that directed a stream of hydrogen gas directly into the Accumulator vacuum chamber 7 . The instantaneous luminosity, L, is calculated according to:
where α is a constant, N  p is the  p intensity, and ρ is the target density. The model assumes that the target maintains a constant luminosity by automatically adjusting the density. The target density as a function of  p intensity is:
where ρ max is the maximum allowed target density and N c is the  p intensity corresponding to the target for the requested luminosity.
During the course of target operations by the Accumulator experiment, beam is lost through luminosity producing interactions and non-luminosity producing interactions. This is modeled as:
where σ is the  pp total cross-section and R loss is the estimated non-luminosity producing beam loss rate. The model does not include the variation of σ with beam energy. Table 3 gives the values of the model parameters that affect the luminosity delivered to the Accumulator experiment. 
4.
Operational Parameters Operational parameters are used to model how well and the accelerator complex performs specific tasks and how long specific beam manipulations take. Another category of operational parameter is the occurrence rates of various failures and the time it takes to recover from them. The operational parameters used by the model are given in Table 4 . Two separate model runs were done -one with and one without proton driver enhanced stacking. The model assumes that the proton driver will increase the Accumulator base stacking rate by a factor of 3 9 . The results of these runs are summarized in Table 5 . There are two significant findings from this analysis. The first is that, to the extent that the performance of the Fermilab accelerator complex is characterized by the above model parameters, it is possible to run an experiment in the Accumulator without significantly impacting the collider program. The second finding is that the proton driver will have a negligible impact on luminosity delivered to the collider 10 while significantly increasing the luminosity received by an Accumulator experiment.
To illustrate what the operational sequence of events looks like during this mode of running, the output of the model for 60 days of running is attached to the end of this document.
